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(54) GUIDE WIRE AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To prevent a drop in lubricity regardless of 
repetitive use, regarding a guide wire with the external 
surface of a core wire covered with a synthetic resin film, 
and a hydrophilic film formed on the surface of the 
synthetic resin film. 

CONSTITUTION: The external surface of a core wire 1 
is covered with a synthetic resin film 2 composed of a 
polyether block amide and a compound having two or 
more isocyanate groups is bonded to the surface of the 
film 2 to form an unreacted isocyanate group. 
Furthermore, polyvinyl pyrrolidone is made to react to be 
bonded to the surface of the film 2 through the 
isocyanate groups to form a hydrophilic film 3. 
Preferably, the polyvinyl pyrrolidone is made to react 

under the existence of a polymerization initiator, thereby polymerizing its polyvinyl molecules 
with each other. 
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PURPOSE: To prevent a drop in lubricity regardless of repetitive use, 
regarding a guide wire with the external surface of a core wire covered with a 
synthetic resin film, and a hydrophilic film formed on the surface of the 
synthetic resin film. 

CONSTITUTION: The external surface of a core wire 1 is covered with a 
synthetic resin film 2 composed of a polyether block amide and a compound 
having two or more isocyanate groups is bonded to the surface of the film 2 to 
form an unreacted isocyanate group. Furthermore, polyvinyl pyrrolidone is 
made to react to be bonded to the surface of the film 2 through the isocyanate 
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made to react under the existence of a polymerization initiator, thereby 
polymerizing its polyvinyl molecules with each other. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

| Drawing 1 j It is the cross section showing one example of the guide wire of this invention. 

I Drawing 2 j It is the outline cross section of the equipment which measures coefficient of friction. 

Prawme 3] It is the chart showing change of coefficient of friction at the time of repeating and using the guide wire of the 

example of this invention, and the example of comparison. 

[Description of Notations] 

1 Core Wire 

2 Synthetic-Resin Film 

3 Hydrophilic Coat 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the guide wire used in case a catheter etc. is inserted in the tubular organ of 

human bodies, such as a vessel, a ureter, and a trachea. 

[0002] 

[Description of the Prior Art] The technology performed by inserting a catheter etc. endermically is adopted without cutting the 
affected part open, in case a vessel, a ureter, a trachea, etc. are medicated with a medicine in recent years or an extended 
implement (stent) is inserted. In case a catheter is inserted in the affected part, many methods of inserting guide wire first, and 
sliding along with this guide wire and inserting a catheter are taken. 

[0003] Various kinds of things, such as what made the narrow wire rod which consists of metals, such as stainless steel and a 
shape memory alloy, the shape of a coil as the above-mentioned guide wire, and gave flexibility, and a thing which made the core 
wire the wire rod which consists of the above metals, and covered the periphery by the synthetic-resin film etc., are proposed. 
[0004] Although guide wire needed to be what can insert certainly to the affected part, and a catheter is slid and can insert it at the 
time of insertion in the organization of a vessel, a ureter, a trachea, etc., without injuring an organization, in the guide wire which 
covered the synthetic-resin film, the bird clapper was that insertion operation was difficult in the periphery of a core wire with the 
factional resistance of a catheter inside and guide wire. 

[0005] In order to solve such a problem, the substrate (base material) it was made to have lubricity on a front face at the time of 
humidity is indicated by making the 1st enveloping layer of polyurethane which has a non-reactivity isocyanate machine form on a 
base-material front face, making a polyvinyl pyrrolidone react to the front face, and making the 2nd enveloping layer chemically 
combined with the aforementioned non-reactivity isocyanate machine form in JP,59-1 9582,B. 
[0006] 

[Problem(s) to be Solved by the invention] However, by the method indicated by JP,59-1 9582,B, since the adhesive property of 

the aforementioned enveloping layer and a base material was low, when it applies on the surface of guide wire and guide wire 

contacts a catheter, polymer tended to drop out, and it had the problem that lubricity fell as it was used repeatedly. 

[0007] Therefore, the purpose of this invention covers a synthetic-resin film on the periphery of a core wire, and is in the guide 

wire in which the hydrophilic coat was formed on the front face of this synthetic-resin film to offer the guide wire to which it was 

made for lubricity not to fall even if it used it repeatedly, and its manufacturing method. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the guide wire of this invention covers a 
synthetic-resin film on the periphery of a core wire, the aforementioned synthetic-resin film consists of a polyether block amide in 
the guide wire which comes to form a hydrophilic coat in the front face of this synthetic-resin film, and the aforementioned 
hydrophilic coat is characterized by the bird clapper from the polyvinyl pyrrolidone combined with the front face of the 
aforementioned polyether block amide through the isocyanate machine. 

[0009] Moreover, the manufacturing method of the guide wire of this invention covers a synthetic-resin film on the periphery of a 
core wire, covers a polyether block amide on the periphery of a core wire in the manufacturing method of the guide wire which 
forms a hydrophilic coat in the front face of this synthetic-resin film, and after making the compound which subsequently has two 
or more isocyanate machines react, it is characterized by making a polyvinyl pyrrolidone react. 
[0010] Hereafter, a desirable mode is mentioned and this invention is explained in detail. 

[00 11] In this invention, as a core wire, the complex of resins, such as thermoplastics besides metals, such as a shape memory 
alloy, stainless steel, and piano wire, and FRP, or a metal and a resin can also be used, for example, and the quality of the material 
and especially a configuration are not limited. What a core wire has moderate rigidity in a base side, and has sufficient flexibility 
in a point is used preferably. 

[0012] Moreover, as a synthetic-resin film which covers the periphery of a core wire, the resin by which a common name is 
carried out to a polyether block amide (it calls for short Following PEBA) is used. Here, PEBA is a compound shown by the 
following-ization 1 . 
[0013] 
[Formula 1] 
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[0014] As for PEBA used by this invention, what has more ether linkage sections than an amide bond part is desirable, and its 
rate of the ether linkage section and an amide bond part is [ the thing of 2:1 ] desirable especially. As commercial PEBA, 
"PEBAKKUSU" (a tradename, Toray Industries, Inc. make) etc. can use it preferably, for example. 

[001 5] In order to cover a polyvinyl pyrrolidone (it calls for short Following PVP) on the front face of the above-mentioned 
PEBA film, it is necessary to combine the compound containing two or more isocyanate machines, and to form an unreacted 
isocyanate machine in the front face of a PEBA film. What is necessary is to make the solution containing the compound which 
has two or more isocyanate machines contact, and just to make it react, in order to combine with the front face of a PEBA film the 
compound which has two or more isocyanate machines. As for the method of contacting the solution containing the compound 
which has two or more isocyanate machines on the front face of a PEBA film, the method of being immersed, brush coating, a 
spinner coat, etc. is adopted. 

[0016] As a compound which has two or more isocyanate machines, diphenylmethane diisocyanate, hexamethylene di-isocyanate, 
xylenediisocyanate, naphthalene diisocyanate, triphenylmethane-color diisocyanate, toluylene di-isocyanate, etc. are adopted 
preferably, for example. 

[0017] As a solvent in which the compound which has the two or more above-mentioned isocyanate machines is dissolved, a 
methyl ethyl ketone, a trichlene, etc. are desirable. Moreover, the concentration of the compound which has an isocyanate machine 
in a solution has 5 - 20 desirable % of the weight, and, as for the time which contacts the above-mentioned solution on the front 
face of a PEBA film, for 30 - 90 seconds is desirable. 

[00 1 8] In addition, an isocyanate machine becomes easy to j oin together and is desirable, when it is activated, while processing 
with the solvent made to swell PEBA and washing a PEBA film front face, before contacting the solution containing the 
compound which has two or more isocyanate machines on the front face of a PEBA film. Time to process with these solutions has 
a desirable 20 - 40-second about room. As the above-mentioned solvent, chlorine-based organic solvents, such as a methyl ethyl 
ketone or a trichlene, and chloroform, are desirable, and especially a methyl ethyl ketone is [ among these ] desirable. 
[00 1 9] After making an unreacted isocyanate machine form in the front face of a PEBA film as mentioned above, the 
organic-solvent solution of PVP is contacted and graft combination of the PVP is carried out through an isocyanate machine. In 
this case, it sets to this invention and is molecular weight 10,000-200. It is desirable to use PVP of 10,000, 
[0020] The concentration of a PVP solution has 1 - 10 desirable % of the weight, and its 2 - 5 % of the weight is more desirable. 
Moreover, the organic solvent used for a PVP solution has a desirable chlorine-based organic solvent, for example, a 
dichloromethane, chloroform, etc. are used preferably. 

[0021] In this invention, after carrying out addition mixture of the polymerization initiator into the above-mentioned PVP solution 
or processing a PEBA film front face with a PVP solution, it is desirable to make the above-mentioned polymerization initiator 
act on the front face independently, and to carry out the polymerization of the PVP molecule mutually. 
[0022] As the above-mentioned polymerization initiator, a benzoyl peroxide, a hydrogen peroxide, a persulfate, etc. are used 
preferably, and especially a benzoyl peroxide is [ among these ] desirable. Moreover, the addition of the polymerization initiator 
in the case of carrying out addition mixture and using into a PVP solution, has 1-5 desirable % of the weight to the 
above-mentioned PVP solution, and its 1 - 2 % of the weight is more desirable. 

[0023] As for the method of contacting the PEBA film in which the isocyanate machine was formed on the front face, and a PVP 
solution, being immersed, brush coating, a spinner coat, etc. may use which method. In this way, after applying a PVP solution, it 
can put for 3 hours or more, and the front face of a PEBA film can be made to carry out graft combination of the PVP through an 
isocyanate machine by making it react by 60 - 100 **. 

[0024] When a polymerization initiator is added in a PVP solution at that time, while carrying out graft combination of the PVP 
molecule, the polymerization of the PVP molecules can be carried out. When a polymerization initiator is not added in a PVP 
solution, after processing with a PVP solution, the polymerization of the PVP molecules can be carried out by processing with the 
solution containing a polymerization initiator. 

[0025] In this way, after combining PVP, it is desirable to remove the compound which performs water treatment and has a 

superfluous isocyanate machine, and PVP which was not combined. Moreover, by perfonning water treatment, a PVP molecule 

can be unfolded and lubricity can be raised. As for water treatment, it is desirable to carry out for 6 hours or more. 

[0026] In addition, processing by the PVP solution can also be performed repeatedly if needed 2 times or more. Especially, in the 

point of guide wire, lubricity can be further raised by performing coating twice. 

[0027] 
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[Function] The guide wire of this invention covers the synthetic-resin film which becomes the periphery of a core wire from 
PEBA, makes the front face carry out graft combination of the P VP through an isocyanate machine, and forms a hydrophilic coat 
in it by this P VP. 

[0028] P VP is a hydrophilic macromolecule, and since a moisture child is caught and swollen between chains, the lubricity which 
was excellent when it inserted in the inside of the body is demonstrated. Moreover, to the body tissue, P VP is non-reactivity and is 
excellent also in anti-thrombus nature. 

[0029] In addition, as a desirable mode of this invention, if the polymerization of the PVP molecule on a PEBA film is carried out 

mutually, endurance can be raised further. 

[0030] 

[Example] 

One example of the guide wire by this invention is shown in example 1 drawing 1 . drawing - setting — a core wire 1 — from a 
stainless wire rod with a diameter [ of 0.35mm ], and a length of 1600mm -- becoming - a nose of cam to 100 - the portion of 
mm is processed in the shape of a taper The synthetic-resin film 2 which becomes a core wire 1 and one from PEBA which 
carried out extrusion molding is covered by the periphery of this core wire 1 . Furthermore, the hydrophilic coat 3 which consists 
of a PVP is formed in the front face of the synthetic-resin film 2. This guide wire is made so that it may become the diameter of 
0.89mm, and a length of 1600mm as a whole. 

[003 1 ] In addition, as a core wire 1 , the various quality of the materials, such as piano wire besides stainless steel, an amorphous 
alloy, hard synthetic resin, and FRP, can be used. The diameter of a core wire 1 usually has desirable 0.05 - 1 .0 mm. As a 
synthetic-resin film 2, as mentioned above, it is PEBA and what has more ether linkage sections than an amide bond part can be 
used preferably. The size of guide wire is usually preferably set to 450-1 800mm, and an outer diameter 0.25 -1.5 mm the overall 
length of 100-3000mm. 

[0032] The hydrophilic coat 3 is formed as follows. First, an unreacted isocyanate machine is formed in the front face of the 
synthetic-resin film 2 by flooding with the 5-% of the weight methyl-ethyl-ketone solution of 4 and 4-diphenylmethane 
diisocyanate for 60 seconds, leaving it on it for 30 minutes, and making it react to it at 60 degrees C, after covering the 
synthetic-resin film 2 with which the rate of ether linkage and amide combination consists of PEBA (a tradename 
"PEBAKKUSU", Toray Industries, Inc. make) of 2: 1 on the periphery of a core wire 1 . 

[0033] Next, molecular weight It floods with the dichloromethane solution which contains PVP (a tradename "K-90", Wako Pure 
Chem, Inc. make) of 1,100,000 2% of the weight for 5 seconds. After being air-dry, while leaving Above PVP at 80 degrees C 
subsequently in 60 degrees C further for 3 hours for 3 hours by flooding a benzoyl peroxide with the dichloromethane solution 
contained 2% of the weight for 5 seconds 2% of the weight and combining PVP with an unreacted isocyanate machine, the 
polymerization of the PVP molecule is carried out mutually. Finally, it is immersed into pure water for 1 5 hours, water treatment 
is performed, and it dries at 60 degrees C for 24 hours, and considers as a product. 

[0034] In this way, at the time of use, humidity of the front face is carried out with water, and it is used for the obtained guide 
wire. Since it has the lubricity which was excellent with the hydrophilic coat 3 formed in the front face of the synthetic-resin film 
2 and friction with guide wire and a catheter became small, this guide wire can perform easily insertion operation to guide wire 
and the human body tubular organ of a catheter. 

[0035] In the manufacturing method of the example of comparison 1 above-mentioned example 1, the synthetic-resin film 2 
which becomes the periphery of a core wire 1 from polyurethane (a tradename "an id ten", Kyowa Hakko Kogyo Co., Ltd. make) 
was covered, and also it processed like the example 1, and the guide wire which has a hydrophilic coat was obtained. 
[0036] Coefficient of friction was measured and compared about the guide wire obtained in example of examination 1 example 1, 
and the example 1 of comparison, and commercial guide wire (it considers as the example 2 of comparison hereafter). 
[0037] In addition, as guide wire of the above-mentioned marketing, the periphery of the core wire which consists of a shape 
memory alloy with a diameter of 0.48mm was covered with the synthetic-resin film which consists of polyurethane, and guide 
wire with a diameter of 0.89mm which comes to form in the front face of this synthetic-resin film the hydrophilic coat which 
consists of maleic- anhydride vinyl ether through an isocyanate machine was used. 

[0038] Moreover, coefficient of friction was measured using the equipment of drawing 2 . That is, after putting in water 1 2 in the 
tank 1 1 and having arranged the sample 1 3 at the bottom, contact 14 was pushed in the direction of Arrow a, it changed into the 
state where it pressed by load 300 g to the sample 1 3, and coefficient of friction in the case of moving contact 1 4 in the direction 
of Arrow b was measured in the state. 

[0039] consequently, coefficient of friction of an example 1 - 0.020 it was - a thing - receiving - the example 1 of comparison 
- 0.028 it is - the example 2 of comparison -- 0.025 it was . From the above result, the product of an example using PEBA as a 
synthetic-resin film was understood that frictional resistance is small compared with the product of the example of comparison 
which used polyurethane. 

[0040] After carrying out humidity of the guide wire obtained in example of examination 2 example 1, and the example 1 of 
comparison, and the guide wire of marketing of the example 2 of comparison with water, respectively, the inside of a catheter 
with a bore of 0.99mm (4.3Fr) formed with a diameter of 50mm in the shape of a loop was repeated and passed, and the relation 
between the number of times of passage and frictional resistance was investigated. The result is shown in drawing 3 . 
[004 1 ] In drawing 3 , A, B, and C are the results about the guide wire of an example 1 , the example 1 of comparison, and the 
example 2 of comparison, respectively. This result showed coefficient of friction not increasing but having the outstanding 
endurance, even if it used the product of an example using PEBA as a synthetic-resin film repeatedly. 
[0042] 
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[Effect of the Invention] Since according to the guide wire of this invention PEBA was covered on the periphery of a core wire 
and P VP was combined with this PEBA film front face through the isocyanate machine as explained above, it excels in the 
lubricity at the time of humidity, and factional resistance of guide wire and a catheter can be made very small. Moreover, even if it 
uses it repeatedly, lubricity cannot fall, but endurance can be raised. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 
[Claim(s)] 

[Claim 1] Guide wire to which the aforementioned hydrophilic coat is characterized by the bird clapper from the polyvinyl 
pyrrolidone combined with the front face of the aforementioned polyether block amide through the isocyanate machine by 
covering a synthetic-resin film on the periphery of a core wire, and the aforementioned synthetic-resin film consisting of a 
polyether block amide in the guide wire which comes to form a hydrophilic coat in the front face of this synthetic-resin film. 
[Claim 2] The aforementioned polyether block amide is guide wire according to claim 1 which has more ether linkage section 
than an amide bond part. 

[Claim 3] Guide wire according to claim 1 or 2 by which the polymerization of the aforementioned polyvinyl-pyrrolidone 
molecule is carried out mutually, 

[Claim 4] The manufacturing method of the guide wire characterized by making a polyvinyl pyrrolidone react after making the 
compound which covers a synthetic-resin film on the periphery of a core wire, covers a polyether block amide on the periphery of 
a core wire in the manufacturing method of the guide wire which forms a hydrophilic coat in the front face of this synthetic-resin 
film, and subsequently has two or more isocyanate machines react. 

[Claim 5] The aforementioned polyether block amide is the manufacturing method of the guide wire according to claim 4 which 
has more ether linkage section than an amide bond part. 

[Claim 6] The manufacturing method of the guide wire according to claim 4 or 5 on which a polymerization initiator is made to 
act after making the aforementioned polyvinyl pyrrolidone react under existence of a polymerization initiator or making a 
polyvinyl pyrrolidone react. 


[Translation done.] 
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